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The isoelectric pH of the mitochondria was calculated with three different biphase systems, all of them containing the same composition as described above but with the polymer concentrations changed to 6.2% and 6.2% (w/w), 6.4% and 6.4% (w/w) and 6.6% and 6.6% (w/w) for Dextran T 5OO/poly-(ethylene glycol) 4000 for each of the series. In all these cases the isoelectric pH was 4.5. showing that the isopartition pH was independent of the polymer concentration.
The mitoplasts showed an isoelectric pH of 4.7. Irreversible shrinking of the mitoplasts was produced by addition of sodium dithionite. The mitoplasts remained shrunk even when the dithionite was removed by pelleting and resuspension of the particles. as determined by sedimentation in iso-osmotic gradients of Dextran T 40 (results not shown). The shrunk mitoplasts showed the same isoelectric pH of 4.7.
Lundberg & Ericson (1975) have described that the isoelectric pH of inside-out submitochondrial particles decrease after addition of ATP, suggesting a change in conformation and/or a change in the charge of the inner side of the inner mitochondria1 membrane during shrinking. The results presented here indicate that these charge changes were not extended to the outer side of these membranes. Akerlung Grove. 1970; Fox & Duppel, 1975) , is presumably formed by further phosphorylation (Cooper et al., 1982) , and thiamin monophosphate is formed from pyrophosphatase-catalysed degradation of thiamin pyrophosphate (Barchi & Braun, 1972; Ogawa et a/., 1982) . All these phosphorylated forms of thiamin in the brain were isolated and determined by anion-exchange chromatography (Thornber et a/., 1980) combined with activated charcoal (Rindi & de Giuseppe, 1961) , or by paper electrophoresis (Pincus & Grove, 1970) . The present communication reports results of experiments on the metabolism of [ I4C lthiamin by measurement of the specific radioactivities of thiamin and its phosphate esters in rat brain in vivo.
Male 30-day-old rats were injected subcutaneously with 350nmol of thiamin containing 5 pCi of [ t h i a~o l e -2 -'~C lthiamin (sp. radioactivity 14.2Ci/mol) in 0.1 ml of aqueous solution/ lOOg body wt. At times from 5 to 120min thereafter they were killed by decapitation, and the heads were allowed to drop directly into liquid nitrogen. Thiamin and its phosphate esters were isolated quantitatively from the neutralized HCIO, extract of the brain and blood by ion-exchange chromatography. The esters were hydrolysed to thiamin by the catalytic action of potato acid phosphatase. A portion of the hydrolysate was taken for the determination of thiamin by measurement of the fluorescence of its derivative thiochrome on extraction into isobutanol by using the Technicon Autoanalyser, and another portion was assayed for radioactivity.
The concentration of total thiamin in animals not injected with thiamin was 0.93 0.05 nmol/ml of blood and I 1.20 f 0.22nmol/g of brain. It increased 2.5-fold in the blood at IOmin after injection of thiamin. Moreover, the radioactivity of thiamin and phosphate esters (d.p.m./g) in the brain was only 7% of that in the blood at 5min after injection of f'4Clthiamin. Therefore all measurements of thiamin and its phosphate esters in the brain were corrected for a 6% blood content in the brain.
The results showed that the concentration of total thiamin remained relatively constant at 10.78 f 0.18nmol/g of the brain The radioactivity in the rain at 5min after injection of 1I4Clthiamin was found only in thiamin and thiamin pyrophosphate. giving evidence of phosphorylation of thiamin directly t o thiamin pyrophosphate. It increased linearly with time from 10 to 30min and thereafter showed a steady decline in the rate of uptake of I i4CIthiamin. Free thiamin accounted for 20% of the total radioactivity in the brain at Smin, 30% at IOmin. 24% at 20min. 20% at 30min, 1 I% at 60min and 8% at 120min. Thiamin mono-and pyro-phosphates together contained 72-82% and thiamin triphosphate 4% of the radioactivity in the brain at times from 10 to 120min after injection of 1 14C Ithiamin.
Thiamin showed the highest specific radioactivity (d.p.m./ nmol) at all times: its phosphate esters appeared to approach this value at 120min (Fig. I) . In view of the fact that thiamin pyrophosphate is the precursor of the other two thiamin phosphates, the observed specific radioactivities were contrary to expectation: thiamin triphosphate > thiamin monophosphate > thiamin pyrophosphate. Moreover, the specific-radioactivity-time curves did not intersect during the period 5-120min after injection of 1"Clthiamin. These findings are at variance with the precursor-product relationship and indicate the presence of more than one compartment of the thiamin pyrophosphate pool. , 1976 ) is relatively small when compared with that of most other amino acids and it may be that its transport across plasma membrane is rate-limiting for its intracellular concentrations (GrahameSmith & Parfitt, 1970 : Lajtha. 1974 . Two sodium-dependent uptake processes with high and low affinities for tryptophan have been described in brain preparations (Grahame-Smith & Parfitt, 1970 : Mandell & Knapp, 1977 Laakso & Oja, 1979; Korpi, 1980) and recently it has been demonstrated that the process is dependent on the N a t gradient lNatl,,,,,,,> INa+llnslde. and is maximal when both Na+ and CIare present (Herrero et al.. 1983) . On the other hand. several lines of evidence indicate that a membrane potential (interiornegative) contributes to energize transport of tryptophan into the membrane vesicles.
Effects of lithium on tryptophan transport into plasma-membrane vesicles
We have found that in plasma-membrane vesicles derived from rat brain synaptosomes, Na+ can be replaced by Lit in the external medium, which agrees with previous reports that Lit, in viuo and in vitro, produces a dose-and time-related increase in the rate of uptake of tryptophan in synaptosomes (Knapp & Mandell, 1973; Laakso & Oja. 1979) . Consistent with the results of Knapp & Mandell (1973) . the presence of lithium in the external medium produces an increase in the V,,,, of the tryptophan-transport system in plasma-membrane vesicles. whereas it had no significant effect on the K , for the substrate. When the concentration of lithium in the external medium is increased, the membrane potential (negative inside) was proportionally enhanced and consequently the rate of tryptophan transport was augmented proportionally with the membrane potential ( Table 1) .
Plasma-membrane vesicles derived from synaptosomes obtained from long-term lithium-treated rats are able to accumulate tryptophan to a greater extent than normal rats and maintain a more negative membrane potential (inside the vesicles) than do controls. Table I . Eflecr of external lithium on membrane electrical potential and kinetic constanls oJL-tryptophan uptake Membrane vesicles prepared as described previously (Herrero et al., 1983) were loaded with KCI ( I 2 0 m~-K C~/ 2 2 m~~p o t a s s i u m phosphate buffer. pH 7.4) and incubated for 30s in 2 2 m~p o t a s s i u m phosphate buffer, pH 7.4. and the indicated addition. in the L -( G -~H (tryptophan concentration range 0 . 5 -2 0~~. The specific tryptophan uptake was obtained by subtracting the uptake in each different external medium from the uptake in the KCI medium at ~~M -L -( G 'Hltryptophan. The data were calculated from Lineweaver-Burk plots. Ay, membrane electrical potential. 
